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1. Equations of state (EOS) curves for each crystal by two method 



































Figure S1. Equation of state for Al crystal structures (fcc, hcp, bcc) calculated by CASTEP and 
ReaxFF using the fitted parameters. 































Figure S2. Equation of state for Al crystal structures (sc) calculated by CASTEP and ReaxFF 
using the fitted parameters. 
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Figure S3. Equation of state for Al crystal structures (diamond) calculated by CASTEP and 
ReaxFF using the fitted parameters. 
 












































































Figure S4. Equation of state for Al2O3 (Corundum type (α-Al2O3), Rh2O3 type and CaIrO3 type) 
and AlO2 crystal structures calculated by CASTEP and ReaxFF using the fitted parameters. Unit 
for Al2O3 crystal structure means Al2O3 while it means Al2O4 for AlO2 crystal structure. The 
relative thermal stability of these structures is the same using two methods, but it exhibit a small 
deviation from volume change from Corundum-type to Rh2O3-type and a large one from 
Rh2O3-type to CaIrO3-type alumina. It’s noted that only equation of state for α-Al2O3 was included 
in the training set, so it’s suggested that more information of alumina be added into the training set 
to investigate the high-pressure behavior
[1-3]
 and it would be more appropriate to retrain 
parameters of both aluminum and oxygen elements, although it’s enough for the modified force 
field to accurately describe pressure range of aluminized explosives under 40GPa.  
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Figure S5. Equation of state for α-AlH3 calculated by CASTEP and ReaxFF using the fitted 
parameters. 



























Figure S6. Equation of state for AlN calculated by CASTEP and ReaxFF using the fitted 
parameters. 






































































Figure S8. Equation of state for Al2CO calculated by CASTEP and ReaxFF using the fitted 
parameters. 
2. Dissociation energy profiles of various bonds and angles 





















































Figure S9. Dissociation of the Al-Al bond in (OH)2Al-Al(OH)2. The energies were computed by 
both DFT with a relaxed PES scan (with geometry optimization at each point) and ReaxFF using 
the fitted parameters. Bond dissociation profiles of Al2 dimer were presented using DFT 
calculations (blue uptriangle), ReaxFF calculation (magenta) from Ojwang J. G. O. et al (J. Chem. 
Phys., 2008, 244506) and DFT calculations (green diamond) by this work. Al2O4H4 was also 










































Figure S10. Dissociation of the Al-Al bond in (OH)(H)Al-Al(H)(ONO) 
 


































Figure S11. Dissociation of the Al-O bond in (OH)2Al-O-Al(OH)2 
 






























Al-O bond length (Å)  





































Al-H bond length (Å)  
Figure S13. Dissociation of the Al-H bond in (OH)(H)-Al-Al(H)(ONO) 
 



































































































Figure S16. Adiabatic energy of the Al-Al-O angle in (OH)2Al-Al(OH)-OH 
 


























Figure S17. Adiabatic energy of the Al-O-Al angle in (OH)2Al-O-Al(OH)2 
 




























O-Al-O angle (degrees)  































Figure S19. Adiabatic energy of the H-O-Al angle in HO-Al(H)-Al(H)(ONO) 
 




























H-Al-Al angle (degrees)  
Figure S20. Adiabatic energy of the H-Al-Al angle in H-Al(H)-Al(H)(H) 
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Al-H-Al angle (degrees)  
Figure S22. Adiabatic energy of the Al-H-Al angle in Al2H6 
 



























Figure S23. Adiabatic energy of the C-Al-N angle in Al(CH3)(NH2)(OH) 
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O-Al-N angle (degrees)  
Figure S25. Adiabatic energy of the O-Al-N angle in Al(H)(OH)(NH2) 
 


























Al-N-C angle (degrees)  
Figure S26. Adiabatic energy of the Al-N-C angle in (H)(H)-Al-N-(CH3)2 
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Figure S28. Adiabatic energy of the O-N-Al angle in (OH)2-Al-N(H)-(OH) 
 


























Figure S29. Adiabatic energy of the N-Al-Al angle in (NH2)2-Al-Al-(OH)2 

























































Figure S31. Adiabatic energy of the C-Al-H angle in (CH3)Al(H)(H) 
 




























C-Al-O angle (degrees)  
Figure S32. Adiabatic energy of the C-Al-O angle in Al(H)(OH)(CH3) 
3. Initial and Adsorption configurations of RDX/Al(111) 
 
Figure S33. Initial configurations of the RDX/Al(111) to calculate the non-interacting total energy. 
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In the former three configurations, one RDX molecule is vertically adsorbed onto the Al(111) 
surface. The nitro group in the equatorial position lies on top (a), hcp (b) and fcc (c) position, 
respectively. In the last two configurations, the center of a RDX molecule is placed above an Al 
atom in the top layer. Configuration (d) and (e) are obtained through different rotation angles.  
 
 
Figure S34. Adsorption configurations of the RDX/Al(111) to calculate the adsorption energy with 
the initial configurations shown in Figure S33.  
4. The time revolution of potential energy and conformation change 









































































































































Figure S35. The temperature (a) and potential energy (b) for RDX as a function of time. In (a) and 
(b), the black line is heated with an isothermal-isochoric (NVT) ensemble at a heating rate of 
40K/ps. The other three lines are first heated at the same heating rate and then they are controlled 
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with a NVE ensemble at a temperature point of 1200K, 1386K and 1564K, respectively. It shows 
that the lower temperature the system starts with a NVE ensemble, the longer time it needs to 
achieve the threshold of exothermic reaction. It’s a similar manner for RDX/Aloxide complex 
from the time profile of temperature (c) and potential energy (d). 
 
Figure S36. A snapshot of RDX crystal at 44ps at a heating rate of 40K/ps. Partial molecules in the 
AAE (RDX molecule with two nitro groups in axial positions and one in the equatorial position) 
conformation have changed into AAA conformation (RDX molecule with the three nitro groups in 
axial positions).  
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5. An example to calculate kinetic parameter 
Kinetic parameter is not only obtained from TG analysis but also from reactive 
molecular dynamics (RMD) simulations. The main process is presented in “3.3 
Non-isothermal decomposition kinetics of RDX/Al complex”. Here is an example of 
RDX crystal at 87 K/ps to show how to extract data for Figure 7 in detail.  
First, we got α(t) from RMD simulations in the NVT ensemble at a heating rate β 
of 87 K/ps, where α was the extent of conversion of RDX molecules. Second, 
Boltzmann Formula was used to fit the sigmoidal (“S” shaped) type curve of RDX 
molecules (1-α), which was shown in Figure S37. X0 in Boltzmann is related to the 
maximum reaction rate, so we obtained t=x0=33.725ps and T=2934K. Finally, the 
relationship between logβ and 1/T was got at a series of heating rate. The apparent 
activation energy was calculated using the Ozawa method shown in Table 2. 




























































D A1 1 0
D A2 0 0
D x0 33.72539 0.02804
D dx 1.18936 0.0247
 
Figure S37. The temperature and the number of decomposed RDX molecules at a heating rate of 
87 K/ps for RDX. 
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6. Kinetic model functions and calculated kinetic parameters 
 
Table S1. 31 types of kinetic model functions used in this work 
No. Model Mechanism Integral Form )(G  Differential Form )(f  
1 Parabola law 
One-dimensional diffusion, 1D, D1 




1   
2 Valensi formula 
two-dimensional diffusion, 2D, 
symmetric cylinder, D2 decrease type 
α-t curve
 














3    
4 Jander formula two-dimensional diffusion, 2D, n=1/2
 
2/12/1 ])1(1[   2/12/12/1 ])1(1[)1(4    
5 Jander formula 
three-dimensional diffusion, 3D, 
n=1/2
 
2/13/1 ])1(1[   2/13/13/2 ])1(1[)1(6    
6 Jander formula 
three-dimensional diffusion, 
symmetric sphere, 3D, D3 decrease 
type α-t curve, n=2 





7 Inverse Jander formula three-dimensional diffusion, 3D
 
23/1 ]1)1[(   13/13/2 ]1)1[()1(
2
3    
8 Z-L-T formula three-dimensional diffusion, 3D
 
23/1 ]1)1[(    13/13/4 ]1)1[()1(
2
3     
9 Mample (first order) Random nucleation and subsequent )1ln(   1  
S18 
 






































1 )1(   n
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n  



















1 )1(   n
n
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Chemical reaction，F2，decrease type 
α-t curve
 
1)1(   2)1(   
30 Reaction order Chemical reaction 1)1( 1    2)1(   
31 n=2/3 Chemical reaction 




Table S2. Kinetic parameters of RDX crystal calculated with ReaxFF and experimental data 




Model number Es lgAs adj.R-square Es lgAs adj.R-square 
1 292.78 21.88 0.9812 326.97 48.23 0.9409 
2 306.78 22.10 0.9872 349.66 50.50 0.9561 
3 312.97 21.68 0.9896 359.40 50.94 0.9623 
4 79.12 16.73 0.9909 91.20 23.67 0.9656 
5 81.47 16.72 0.9933 94.87 23.98 0.9732 
6 325.90 22.16 0.9933 379.46 53.20 0.9732 
7 280.09 20.44 0.9770 306.26 44.93 0.9303 
8 372.63 23.91 0.9937 449.69 61.12 0.9954 
9 173.71 19.30 0.9958 142.97 29.42 0.9925 
10 43.43 16.21 0.9958 36.60 15.42 0.9925 
11 57.90 16.49 0.9958 50.06 19.69 0.9925 
12 86.86 17.14 0.9958 66.75 21.35 0.9925 
13 115.81 17.83 0.9958 100.13 24.76 0.9925 
14 130.29 18.19 0.9958 133.50 28.21 0.9925 
15 347.43 23.92 0.9958 150.19 30.51 0.9925 
16 521.14 28.67 0.9958 400.50 56.39 0.9925 
17 694.86 33.47 0.9958 600.75 77.70 8.9795 
18 165.47 18.40 0.9943 188.16 33.23 0.9660 
19 162.95 18.43 0.9933 184.55 32.94 0.9613 
20 158.23 18.44 0.9909 177.92 32.36 0.9516 
21 130.04 18.02 0.9608 141.50 28.83 0.8831 
22 119.11 17.80 0.9433 128.50 27.52 0.8540 
23 111.03 17.63 0.9287 119.12 26.58 0.8316 
24 36.60 16.02 0.9812 40.87 18.74 0.9409 
25 48.80 16.22 0.9812 54.00 19.96 0.9409 
26 73.20 16.68 0.9812 81.74 22.78 0.9409 
27 146.39 18.31 0.9812 163.48 31.17 0.9409 
28 219.59 20.07 0.9812 245.22 39.67 0.9409 
29 70.10 17.48 0.6432 104.39 26.07 0.7654 
30 216.49 20.85 0.9736 266.37 42.72 0.9981 
31 35.05 16.42 0.6432 52.19 20.33 0.7654 













40K/ps 30K/ps 10K/ps 
conversion 
degree α 
0.46%~98.7% 2.19%~97.98% 2.99%~97.99% 
Model 
number 
Es lgAs R-square Es lgAs R-square Es lgAs R-square 
1 70.83 17.12 0.9888 73.25 17.36 0.9850 67.82 16.77 0.9888 
2 77.06 17.18 0.9931 79.52 17.45 0.9909 74.27 16.88 0.9896 
3 79.79 16.69 0.9943 82.33 16.97 0.9928 77.18 16.41 0.9925 
4 20.33 15.91 0.9946 20.98 15.97 0.9937 19.71 15.41 0.9938 
5 21.36 15.87 0.9944 22.04 15.94 0.9944 20.81 15.37 0.9956 
6 87.75 17.10 0.9963 88.18 17.33 0.9944 86.90 16.77 0.9956 
7 65.42 15.83 0.9859 67.92 16.06 0.9813 62.46 15.46 0.9767 
8 105.50 18.18 0.9787 109.40 18.62 0.9806 105.28 18.19 0.9847 
9 47.37 16.87 0.9896 48.97 17.05 0.9911 46.71 16.52 0.9941 
10 11.84 16.03 0.9896 12.24 16.06 0.9911    
11 15.79 16.06 0.9896       
12 23.73 16.21 0.9898       
13 31.64 16.41 0.9898       
14 35.59 16.52 0.9898 36.73 16.65 0.9911 35.03 16.10 0.9941 
15 98.34 18.64 0.9934 97.93 18.88 0.9911 95.24 18.38 0.9941 
16 142.37 20.28 0.9898 146.92 20.83 0.9911 140.13 20.39 0.9941 
17 189.82 22.09 0.9898       
18 43.87 16.08 0.9939 45.23 16.24 0.9942 42.81 15.69 0.9959 
19 42.76 16.15 0.9945       
20 40.69 16.22 0.9947       
21 28.09 16.17 0.9626       
22 23.34 16.10 0.9339       
23 19.96 16.06 0.9074 21.51 16.13 0.9031 18.67 15.52 0.8819 
24 8.85 15.96 0.9886 9.16 15.98 0.9850    
25 11.80 15.94 0.9886       
26 17.71 15.96 0.9886       
27 35.41 16.24 0.9886       
28 53.12 16.66 0.9886 54.94 16.84 0.9850    
29 30.34 17.03 0.7216 31.82 17.20 0.7096    
30 65.76 17.87 0.9428 68.45 18.17 0.9423    







Table S4. Kinetic parameters of RDX(210)/Al2O3 complex calculated by MD simulation with ReaxFF 
Heating 
rate 
40K/ps 30K/ps 10K/ps 
conversion 
degree α 
19.02%~96.98% 21.01%~96.99% 19.0%~98.00% 
Model 
number 
Es lgAs R-square Es lgAs R-square Es lgAs R-square 
1 102.44 16.09 0.9836 73.63 15.56 0.9902 56.33 15.77 0.9696 
2 113.19 16.07 0.9881 86.68 15.61 0.9930 69.86 15.84 0.9855 
3 117.45 15.52 0.9855 92.75 15.11 0.9929 76.87 15.38 0.9916 
4 29.93 15.49 0.9841 24.05 15.24 0.9924 20.27 15.59 0.9942 
5 31.51 15.42 0.9802 26.36 15.18 0.9895 23.01 15.54 0.9967 
6 126.06 15.75 0.9802 105.44 15.45 0.9895 92.03 15.79 0.9967 
7 91.99 14.84 0.9867 64.54 14.68 0.9890 48.55 15.31 0.9653 
8 154.37 16.48 0.9899 151.95 16.70 0.9914 152.64 17.46 0.9736 
9 69.81 16.06 0.9816 63.37 15.89 0.9784 59.44 16.31 0.9910 
10 17.45 15.70 0.9816 15.84 15.46 0.9784 14.86 15.81 0.9910 
11 23.27 15.68 0.9816       
12 34.90 15.72 0.9816       
13 46.54 15.81 0.9816       
14 52.36 15.86 0.9816 47.53 15.67 0.9784    
15 139.62 17.05 0.9816 126.74 16.98 0.9784 118.88 17.48 0.9910 
16 209.43 18.17 0.9816 190.11 18.18 0.9784 178.32 15.76 17.9769 
17 279.23 19.33 0.9816       
18 64.67 15.34 0.9882 55.20 15.10 0.9874 49.05 15.47 0.9966 
19 63.03 15.43 0.9702       
20 59.86 15.54 0.9741       
21 37.49 15.67 0.9923       
22 27.62 15.66 0.9883       
23 20.56 15.67 0.9755 10.01 15.49 0.8655 5.27 15.99 0.7529 
24 12.80 15.69 0.9836 9.20 15.49 0.9902 7.04 15.88 0.9696 
25 17.07 15.63 0.9836       
26 25.61 15.58 0.9836       
27 51.22 15.65 0.9836       
28 76.83 15.84 0.9836 55.22 15.40 0.9902 42.25 15.67 0.9696 
29 42.47 16.22 0.8205 69.78 16.58 0.8165 90.92 17.50 0.8545 
30 93.69 16.62 0.9317 106.59 16.96 0.9211 119.08 17.83 0.9296 






7. Modified ReaxFF force field 
Reactive MD-force field: C/H/O/N/Al Nov12_2016 
 39       ! Number of general parameters 
   50.0000 !p(boc1)                                                              
    9.5469 !p(boc2)                                                              
   26.5405 !p(coa2)                                                              
    1.5105 !p(trip4)                                                             
    6.6630 !p(trip3)                                                             
   70.0000 !kc2                                                                  
    1.0588 !p(ovun6)                                                             
    4.6000 !p(trip2)                                                             
   12.1176 !p(ovun7)                                                             
   13.3056 !p(ovun8)                                                             
  -60.1292 !p(trip1)                                                             
    0.0000 !Lower Taper-radius (swa)                                             
   10.0000 !Upper Taper-radius (swb)                                             
    0.0000 !not used                                                             
   33.8667 !p(val7)                                                              
    6.0891 !p(lp1)                                                               
    1.0563 !p(val9)                                                              
    2.0384 !p(val10)                                                             
    6.1431 !not used                                                             
    6.9290 !p(pen2)                                                              
    0.3989 !p(pen3)                                                              
    3.9954 !p(pen4)                                                              
    0.0000 !not used                                                             
    5.7796 !p(tor2)                                                              
   10.0000 !p(tor3)                                                              
    1.9487 !p(tor4)                                                              
    0.0000 !not used                                                             
    2.1645 !p(cot2)                                                              
    1.5591 !p(vdW1)                                                              
    0.1000 !Cutoff for bond order*100 (cutoff)                                   
    2.1365 !p(coa4)                                                              
    0.6991 !p(ovun4)                                                             
   50.0000 !p(ovun3)                                                             
    1.8512 !p(val8)                                                              
    0.0000 !not used                                                             
    0.0000 !not used                                                             
    0.0000 !not used                                                             
    0.0000 !not used                                                             
    2.6962 !p(coa3) 
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  5    !Nr of atoms; cov.r; valency;a.m;Rvdw;Evdw;gammaEEM;cov.r2; 
            alfa;gammavdW;valency;Eunder;Eover;chiEEM;etaEEM;n.u. 
            cov r3;Elp;Heat inc.;n.u.;n.u.;n.u.;n.u. 
            ov/un;val1;n.u.;val3,vval4 
 C    1.3825   4.0000  12.0000   1.9133   0.1853   0.9000   1.1359   4.0000 
      9.7602   2.1346   4.0000  33.2433  79.5548   5.8678   7.0000   0.0000 
      1.2104   0.0000 199.0303   8.6991  34.7289  13.3894   0.8563   0.0000 
     -2.8983   2.5000   1.0564   4.0000   2.9663   0.0000   0.0000   0.0000 
 H    0.7853   1.0000   1.0080   1.5904   0.0419   1.0206  -0.1000   1.0000 
      9.3557   5.0518   1.0000   0.0000 121.1250   5.3200   7.4366   1.0000 
     -0.1000   0.0000  55.0000   1.9771   3.3517   0.7571   1.0698   0.0000 
    -15.7683   2.1488   1.0338   1.0000   2.8793   0.0000   0.0000   0.0000 
 O    1.2477   2.0000  15.9990   1.9236   0.0904   1.0503   1.0863   6.0000 
     10.2127   7.7719   4.0000  36.9573 116.0768   8.5000   8.9989   2.0000 
      0.9088   1.0003  60.8726  20.4140   3.3754   0.2702   0.9745   0.0000 
     -3.6141   2.7025   1.0493   4.0000   2.9225   0.0000   0.0000   0.0000 
 N    1.6157   3.0000  14.0000   1.9376   0.1203   1.0000   1.2558   5.0000 
      9.4267  26.8500   4.0000   8.6294 100.0000   7.6099   7.7500   2.0000 
      1.0439   0.1000 119.9837   1.7640   2.7409   2.3814   0.9745   0.0000 
     -6.5798   4.4843   1.0183   4.0000   2.8793   0.0000   0.0000   0.0000 
 Al   2.1624   3.0000  26.9820   2.4373   0.2339   0.5210  -1.6836   3.0000 
      9.7201   1.6721   3.0000   0.0076  16.0509  -0.3180   6.8250   0.0000 
     -1.0000   0.0000  80.5358  21.0000   0.2434   0.0000   0.8563   0.0000 
    -22.5659   1.5750   1.0338   8.0000   2.7080   0.0000   0.0000   0.0000 
 15      ! Nr of bonds; Edis1;LPpen;n.u.;pbe1;pbo5;13corr;pbo6 
                         pbe2;pbo3;pbo4;n.u.;pbo1;pbo2;ovcorr 
  1  1 156.5953 100.0397  80.0000  -0.8157  -0.4591   1.0000  37.7369   0.4235 
         0.4527  -0.1000   9.2605   1.0000  -0.0750   6.8316   1.0000   0.0000 
  1  2 170.2316   0.0000   0.0000  -0.5931   0.0000   1.0000   6.0000   0.7140 
         5.2267   1.0000   0.0000   1.0000  -0.0500   6.8315   0.0000   0.0000 
  1  3 160.4802 105.1693  23.3059  -0.3873  -0.1613   1.0000  10.8851   1.0000 
         0.5341  -0.3174   7.0303   1.0000  -0.1463   5.2913   0.0000   0.0000 
  1  4 175.7446 131.3190 132.3859  -0.5827  -0.2709   1.0000  29.9009   0.8400 
         1.9511  -0.2103   7.4487   1.0000  -0.1150   5.8717   1.0000   0.0000 
  1  5 121.6194   0.0000   0.0000  -0.9298  -0.3000   1.0000  36.0000   0.3862 
         0.5833  -0.3500  25.0000   1.0000  -0.0544   5.3680   1.0000   0.0000 
  2  2 156.0973   0.0000   0.0000  -0.1377   0.0000   1.0000   6.0000   0.8240 
         2.9907   1.0000   0.0000   1.0000  -0.0593   4.8358   0.0000   0.0000 
  2  3 180.4373   0.0000   0.0000  -0.8074   0.0000   1.0000   6.0000   0.5514 
         1.2490   1.0000   0.0000   1.0000  -0.0657   5.0451   0.0000   0.0000 
  2  4 161.1063   0.0000   0.0000  -0.1387   0.0000   1.0000   6.0000   0.7276 
         0.6127   1.0000   0.0000   1.0000  -0.0395   7.2218   0.0000   0.0000 
  2  5  93.7386   0.0000   0.0000  -0.6837  -0.3000   0.0000  36.0000   0.1666 
         0.9449  -0.3500  25.0000   1.0000  -0.0869   6.7482   0.0000   0.0000 
S24 
 
  3  3  60.1463 176.6202  51.1430  -0.2802  -0.1244   1.0000  29.6439   0.9114 
         0.2441  -0.1239   7.6487   1.0000  -0.1302   6.2919   1.0000   0.0000 
  3  4  86.0536 180.5864  40.0000   1.0000  -0.4462   1.0000  34.9336   0.2000 
         0.8154  -0.2175   7.0255   1.0000  -0.1937   5.2140   1.0000   0.0000 
  3  5 181.2838   0.0000   0.0000  -0.2281  -0.3000   0.0000  36.0000   0.2016 
         0.2000  -0.3500  25.0000   1.0000  -0.2013   5.8390   0.0000   0.0000 
  4  4 134.6492  66.2329 149.2707  -0.7228  -0.1000   1.0000  19.0850   1.0000 
         0.6060  -0.2050   9.7308   1.0000  -0.1791   5.8008   1.0000   0.0000 
  4  5  95.4787   0.0000   0.0000  -0.2784  -0.3000   1.0000  36.0000   0.2083 
         0.3493  -0.3500  25.0000   1.0000  -0.0418   4.3338   1.0000   0.0000 
  5  5  35.7820   0.0000   0.0000   0.4844  -0.3000   0.0000  16.0000   0.5410 
         6.1400  -0.4197  14.3085   1.0000  -0.1390   6.2909   0.0000   0.0000 
 10    ! Nr of off-diagonal terms; Ediss;Ro;gamma;rsigma;rpi;rpi2 
  1  2   0.1219   1.4000   9.8442   1.1203  -1.0000  -1.0000 
  1  3   0.1131   1.8523   9.8442   1.2775   1.1342   1.0621 
  1  4   0.1398   1.9263  10.1847   1.4778   1.1446   1.1216 
  1  5   0.2037   1.9109   9.5429   1.5540  -1.0000  -1.0000 
  2  3   0.0344   1.6800  10.3247   0.9013  -1.0000  -1.0000 
  2  4   0.0480   2.3000   9.0050   1.0156  -1.0000  -1.0000 
  2  5   0.0592   1.5395  12.5587   1.7213  -1.0000  -1.0000 
  3  4   0.0942   1.9531  10.3265   1.3018   1.0984   1.0125 
  3  5   0.1920   1.8583  10.5170   1.6240  -1.0000  -1.0000 
  4  5   0.0874   1.8762   8.4797   1.1208  -1.0000  -1.0000 
 66    ! Nr of angles;at1;at2;at3;Thetao,o;ka;kb;pv1;pv2 
  1  1  1  67.2326  22.0695   1.6286   0.0000   1.7959  15.4141   1.8089 
  1  1  2  65.2527  14.3185   6.2977   0.0000   0.5645   0.0000   1.1530 
  1  1  3  49.5561   7.3771   4.9568   0.0000   0.7533  15.9906   1.0010 
  1  1  4  61.6894   9.9742   3.5920   0.0000   5.0000  50.0000   2.2098 
  1  2  1   0.0000   3.4110   7.7350   0.0000   0.0000   0.0000   1.0400 
  1  2  2   0.0000   0.0000   6.0000   0.0000   0.0000   0.0000   1.0400 
  1  2  3   0.0000  25.0000   3.0000   0.0000   1.0000   0.0000   1.0400 
  1  2  4   0.0000   0.0019   6.3000   0.0000   0.0000   0.0000   1.0400 
  1  3  1  74.3994  44.7500   0.7982   0.0000   3.0000   0.0000   1.0528 
  1  3  2  71.5018  21.7062   0.4735   0.0000   0.5186   0.0000   1.1793 
  1  3  3  77.9854  36.6201   2.0201   0.0000   0.7434  67.0264   3.0000 
  1  3  4  71.7246  38.5022   1.1738   0.0000   1.6310   0.0000   1.2782 
  1  3  5  52.0259  40.6364   2.0197   0.0000   1.2242   0.0000   0.7154 
  1  4  1  68.9764  14.3404   1.9702   0.0000   1.3606   0.0000   1.0000 
  1  4  2  76.9847  29.2262   0.9407   0.0000   0.0300   0.0000   2.6196 
  1  4  3  76.1086  35.0355   1.0724   0.0000   1.6777   0.0000   1.6071 
  1  4  4  81.8917  25.7475   0.7287   0.0000   2.0100   0.0000   1.9350 
  1  4  5  34.4050  18.1457  21.2380   0.0000   0.0990   0.0000   1.0960 
  1  5  1  66.3805  48.1219   0.9099   0.0000   3.0748   0.0000   1.0782 
  1  5  2  65.9162  26.2986   0.8173   0.0000   0.9779   0.0000   1.4261 
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  1  5  3  66.5483  26.6212   0.8682   0.0000   0.9463   0.0000   1.2130 
  1  5  4  68.9015  32.0743   0.8790   0.0000   1.0190   0.0000   1.2500 
  2  1  2  70.0840  25.3540   3.4508   0.0000   0.0050   0.0000   3.0000 
  2  1  3  65.0000  14.2057   4.8649   0.0000   0.3504   0.0000   1.7185 
  2  1  4  66.9313  25.8025   3.5718   0.0000   0.0600   0.0000   1.0946 
  2  2  2   0.0000  27.9213   5.8635   0.0000   0.0000   0.0000   1.0400 
  2  2  3   0.0000   9.7025   6.0000   0.0000   0.0000   0.0000   1.0400 
  2  2  4   0.0000   0.0019   6.0000   0.0000   0.0000   0.0000   1.0400 
  2  2  5   0.0000   3.0000   1.0000   0.0000   1.0000   0.0000   1.2500 
  2  3  2  77.0645  10.4737   1.2895   0.0000   0.9924   0.0000   1.1043 
  2  3  3  84.9468  23.3540   1.5057   0.0000   2.6374   0.0000   1.3023 
  2  3  4  81.0695  40.0000   2.0285   0.0000   0.1218   0.0000   1.4477 
  2  3  5  85.2651  12.6894   1.4310   0.0000   2.9154   0.0000   1.0306 
  2  4  2  58.0387   1.1862   3.9770   0.0000   0.0222   0.0000   1.0000 
  2  4  3  85.4080  40.0000   1.7549   0.0000   0.0222   0.0000   1.0774 
  2  4  4  83.5658  40.0000   1.3540   0.0000   0.0222   0.0000   2.6397 
  2  4  5  78.4333  86.5106   9.1810   0.0000  -1.0201   0.0000   2.4301 
  2  5  2  82.3265   4.4265   5.9729   0.0000   2.9098   0.0000   2.3546 
  2  5  3  43.3357  16.5713   2.7565   0.0000   0.7554   0.0000   0.9916 
  2  5  4  59.4928  22.6108   2.1788   0.0000  -0.0810   0.0000   1.2470 
  2  5  5  63.0192  39.5290   0.4826   0.0000   1.1490   0.0000   2.5708 
  3  1  3  77.1171  39.8746   2.5403 -24.3902   1.7740 -42.9758   2.1240 
  3  1  4  67.5853  29.6915   1.8611   0.0000   3.0000   0.0000   1.5926 
  3  2  3   0.0000   0.0148   6.0000   0.0000   0.0000   0.0000   1.0400 
  3  2  4   0.0000   0.0019   6.0000   0.0000   0.0000   0.0000   1.0400 
  3  2  5   0.0000   4.2750   1.0250   0.0000   1.3750   0.0000   1.4750 
  3  3  3  80.7324  30.4554   0.9953   0.0000   1.6310  50.0000   1.0783 
  3  3  4  83.0764  35.5413   1.4072   0.0000   1.6310   0.0000   1.1439 
  3  3  5  34.4326  25.9544   5.1239   0.0000   2.7500   0.0000   1.7141 
  3  4  3  80.1274  24.7547   1.7946 -10.0963   1.6777   0.0000   3.2815 
  3  4  4  83.6527  36.3627   1.0967  -0.9193   1.6777   0.0000   1.0000 
  3  4  5  58.8641   1.2460  11.8922   0.0000   2.1963   0.0000   1.0281 
  3  5  3  56.7775  19.5336   3.8000   0.0000   2.9145   0.0000   2.2013 
  3  5  5  54.3794  11.9954   6.6823   0.0000   2.8400   0.0000   3.0947 
  4  1  4  53.0437  35.9280   1.7824   0.0000   5.0000   0.0000   4.0000 
  4  2  4   0.0000   0.0019   6.0000   0.0000   0.0000   0.0000   1.0400 
  4  3  4  79.3317  40.0000   2.3424   0.0000   1.6310   0.0000   1.0061 
  4  3  5  97.2151  14.4977   2.9963   0.0000   1.6620   0.0000   0.9623 
  4  4  4  90.0000  44.3028   1.6659   0.0000   0.7529   0.0000   1.2398 
  4  5  3  58.6396  34.7013   1.7537   0.0000   3.2295   0.0000   1.2740 
  4  5  4  68.3086  24.7709   3.0837   0.0000   0.9847   0.0000   3.0667 
  4  5  5  52.9449  32.8681   1.6730   0.0000   0.7363   0.0000   1.6232 
  5  1  5  58.8961  15.8529   0.7782   0.0000   1.0322   0.0000   1.3430 
  5  2  5  28.7331  19.8467   0.1329   0.0000   2.7380   0.0000   0.9550 
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  5  3  5  85.9239  14.4339   3.7498   0.0000   0.6318   0.0000   1.3080 
  5  4  5  69.3141  15.6357   4.6082   0.0000   2.4017   0.0000   4.5085 
 32    ! Nr of torsions;at1;at2;at3;at4;;V1;V2;V3;V2(BO);vconj;n.u;n 
  0  1  1  0   0.0000  50.0000   0.3000  -4.0000  -2.0000   0.0000   0.0000 
  0  1  2  0   0.0000   0.0000   0.0000   0.0000   0.0000   0.0000   0.0000 
  0  1  4  0  -0.5473  25.3808   0.9931  -4.3407  -3.0000   0.0000   0.0000 
  0  2  2  0   0.0000   0.0000   0.0000   0.0000   0.0000   0.0000   0.0000 
  0  2  3  0   0.0000   0.1000   0.0200  -2.5415   0.0000   0.0000   0.0000 
  0  2  4  0   0.0000   0.1000   0.0200  -2.5415   0.0000   0.0000   0.0000 
  0  3  3  0   0.5511  25.4150   1.1330  -5.1903  -1.0000   0.0000   0.0000 
  0  3  4  0   2.0000  71.9948  -0.8805  -6.1274  -2.7831   0.0000   0.0000 
  0  4  4  0   2.0000  90.0000  -0.7837  -9.0000  -2.0000   0.0000   0.0000 
  1  1  1  1  -0.2500  11.5822   0.1879  -4.7057  -2.2047   0.0000   0.0000 
  1  1  1  2  -0.2500  31.2596   0.1709  -4.6391  -1.9002   0.0000   0.0000 
  1  1  1  3  -0.7098  22.2951   0.0060  -2.5000  -2.1688   0.0000   0.0000 
  1  1  3  1   2.0007  25.5641  -0.0608  -2.6456  -1.1766   0.0000   0.0000 
  1  1  3  2  -1.1953  42.1545  -1.0000  -8.0821  -1.0000   0.0000   0.0000 
  1  1  3  3  -0.0179   5.0603  -0.1894  -2.5000  -2.0399   0.0000   0.0000 
  1  3  3  1   2.5000  -0.5332   1.0000  -3.5096  -2.9000   0.0000   0.0000 
  1  3  3  2  -2.5000   3.3219   0.7180  -5.2021  -2.9330   0.0000   0.0000 
  1  3  3  3   0.0531 -17.3983   1.0000  -2.5000  -2.1584   0.0000   0.0000 
  1  4  5  3  -0.0020  89.5242   1.5000  -4.1018  -3.0872   0.0000   0.0000 
  2  1  1  2  -0.1770  30.0252   0.4340  -5.0019  -2.0697   0.0000   0.0000 
  2  1  1  3  -0.3568  22.6472   0.6045  -4.0088  -1.0000   0.0000   0.0000 
  2  1  3  1  -0.9284  34.3952   0.7285  -2.5440  -2.4641   0.0000   0.0000 
  2  1  3  2  -2.5000  79.6980   1.0000  -3.5697  -2.7501   0.0000   0.0000 
  2  1  3  3  -0.5583  80.0000   1.0000  -4.4000  -3.0000   0.0000   0.0000 
  2  3  3  2   2.2500  -6.2288   1.0000  -2.6189  -1.0000   0.0000   0.0000 
  2  3  3  3   0.4723 -12.4144  -1.0000  -2.5000  -1.0000   0.0000   0.0000 
  3  1  1  3  -0.0528   6.8150   0.7498  -5.0913  -1.0000   0.0000   0.0000 
  3  1  3  1  -2.5000  76.0427  -0.0141  -3.7586  -2.9000   0.0000   0.0000 
  3  1  3  2   0.0345  78.9586  -0.6810  -4.1777  -3.0000   0.0000   0.0000 
  3  1  3  3  -2.5000  66.3525   0.3986  -3.0293  -3.0000   0.0000   0.0000 
  3  3  3  3  -2.5000 -25.0000   1.0000  -2.5000  -1.0000   0.0000   0.0000 
  4  1  4  4  -2.0000  90.0000  -0.0279  -7.5866  -0.1000   0.0000   0.0000 
  4    ! Nr of hydrogen bonds;at1;at2;at3;Rhb;Dehb;vhb1 
  3  2  3   2.0000  -2.0000   1.5000  19.5000 
  3  2  4   1.9000  -2.0000   1.7976  19.0000 
  4  2  3   1.9000  -2.0000   1.7976  19.0000 
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